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Abstract Objective-To describe 11 echocardiographic long axis views during systole. 7 Cardiac catheterisation was performed in seven patients (table 2) . After obtaining haemodynamic and oxygen saturation data, angiograms were made in long axis (600 left anterior oblique view combined with 300 craniocaudal angulation) and in the four-chamber views (450 left anterior oblique view combined with 300 craniocaudal angulation).
Results
The age range of the patients was between 3 and 19 years (median 8 years) at the time septal deviation was diagnosed. Although four patients (cases 2, 5, 9, and 11) had no symptoms, chest pain and palpitation were the most common symptoms in the others. There were no murmurs in one patient (case 2) and electrocardiography was normal in seven. Four patients had left ventricular hypertrophy (cases 3, 7, 8, and 10) and one had strain pattern (case 3). Cardiomegaly was found in three patients on x ray examination (cases 4, 5, and 10).
On echocardiographic examination both outlet and upper trabecular septa were posteriorly deviated, and the outlet septum joined the trabecular septum on the right ventricular side of the septum in this entity. In most of the patients, the outlet septum did not join the trabecular septum at its crest, but inserted more apically on the right ventricular side (fig 1;  cases 1 Ozkutlu Microscopic examination of the tissue removed revealed slightly thickened and fibrotic endocardium (cases 4 and 7). There was proliferation of collagen-rich fibrous tissue in the subendocardial region, with scattered myocardial fibres remaining trapped within this irregular fibrous mass (fig 4) . Posterior deviation of left ventricular outflow tract septal components without ventricular septal defect assessed by echocardiographic and haemodynamic studies. A ventricular septal defect had been diagnosed previously by physical examination and contrast echocardiography in one patient (case 6). We could not show a ventricular septal defect by angiocardiography three years after the contrast echocardiographic study. Two patients in whom no left to right shunt could be demonstrated haemodynamically and angiocardiographically (cases 5 and 6) had a pouch of an accessory tricuspid valve. One of these pouches was also demonstrated by echocardiography (case 6). Discussion A ventricular septal defect which appears to be caused by an abnormal displacement (deviation) of the outlet septum is called a ventricular septal defect of malalignment type. If the deviation is posterior, the left ventricular outflow tract may be narrowed. However, in the 11 cases presented by us and the four reported by Gewillig et al, a ventricular septal defect was absent.6 In the cases of Gewillig et al there was posterior malalignment between the membranous and muscular septum. According to their descriptions the membranous septum did not join the muscular septum at its crest, but inserted 15 to 26 mm more apically on the right ventricular side of the septum. However, in our patients there was an angular deviation of both the outlet and upper part of the trabecular septa. In fact, from the standpoint of posterior deviation of outlet septum our cases are more similar to the patient illustrated in figure  3 of the paper by Kitchiner et al. 4 The outlet septum did not join the trabecular septum at its crest, but inserted more apically on the right ventricular side in most of our patients, as seen in fig 1. In some other cases we could not show the trabecular crest.
In the cases with abnormal alignment of ventricular septal fragments, the term "malalignment" is generally used. However, some choose the term "deviation" to describe the morphology. Kitchiner states that this term would allow a more precise description of the structures involved and is less contentious.4 Therefore instead of "malalignment" we preferred "deviation".
In the differential diagnosis, we excluded cases showing anterior deviation of the outlet septum, which creates overriding of the aorta, and those with an interventricular septal prominence towards the left ventricular outflow tract caused by aberrant bands.
According to general concepts agreed on so far, malalignment or deviation of interventricular septum is encountered in patients with ventricular septal defect. Contrary to this belief, our cases did not have ventricular septal defects, so we assume that ventricular septal defects may close spontaneously over a period of time, which includes fetal life.89 In fact, in two of our patients (cases 5 and 6), a tricuspid pouch was shown by echocardiography or angiocardiography, suggesting spontaneous closure. Furthermore in our sixth patient, a ventricular septal defect had been documented by contrast echocardiographic examination a few years before we planned the present study. Another possibility may be that deviation develops directly by fusion of different fragments of the interventricular septum without producing a ventricular septal defect.
Posterior deviation of the outlet septum narrows the outflow tract of the left ventricle to some extent in patients with a ventricular septal defect. This may lead to an outflow systolic pressure gradient. However, the gradient may not be significant because of the left to right shunt through the ventricular septal defect when it is located beneath the outlet septum.'0 Kitchiner et al reported that deviation of the outlet septum would create subaortic stenosis above the site of a surgically closed ventricular septal defect.4 Therefore during surgical intervention posterior deviation and related obstruction of the left ventricular outflow tract should be considered, and a proper outflow resection performed.45 Similar considerations should be applied to those patients without ventricular septal defect but with posterior deviation of outlet and trabecular septa causing significant left ventricular outflow tract obstruction.
We consider that this condition of posterior deviation of the ventricular septum is not very rare and is usually unnoticed. In fact figure 1 in the paper by Frommelt et al a good example of a sharply angulated interventricular septum and a ridge originating from the point of angulation is clearly seen, although only the subaortic fibrous ridge was mentioned in the text." In addition, in one of our cases (case 1) and one of Gewillig's the deviation was not noticed previously.
Iwahara et al reported that ventricular outflow tract obstruction is critical when the LVOT/AAo diameter ratio is 0-6 or less.7 In two of our cases this ratio was 06 or less and their gradients were higher than in the others (cases 1 and 7) (fig 5) . On the other hand, removal of the septal deviation may be impracticable due to the close relation to the conduction system.
In four of our patients, a fibrous ridge was seen at the junction of the outlet and trabecular septa. We could not correlate the presence of a ridge and a systolic pressure gradient ( In two of our cases we found fibrotic changes in the myocardium at the region of deviation in histopathological examination of Ozkutlu, Tokel, Saraflar, Alehan, Yurdakul, Ruacan myectomy material. These findings were different from the changes in hypertrophic cardiomyopathy (fig 4) . Four of our patients had aortic insufficiency. This anomaly disturbs blood flow and frequently causes turbulence in the left ventricular outflow tract. Due to turbulence and increased flow rate, aortic regurgitation developS.14-48 Vries et al found an increase in the incidence of aortic regurgitation during a follow up study in 57 patients with subaortic stenosis.14 The incidence of aortic regurgitation in subaortic stenosis was 32% in the initial examination, but it increased to 54% at the end of four years follow up. Aortic regurgitation was related to subaortic pressure gradient in their study. However, we did not find any relation between the degree of aortic regurgitation and the subaortic pressure gradient. We believe that the progressive damage to the aortic valve is caused by the high velocity jet in the left ventricular outflow tract.
In conclusion, deviation of the outlet and trabecular septa should be considered as a cause of ventricular outflow tract obstruction even when no ventricular septal defect is present.
